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II.

OPERATION OF UFSSP

SOFTWARE /HARDWARE REQUIREMENTS

CDC_6500

This program runs under the TRW/TSS system and requires 55,000
words of core, 5000 words of disk storage and up to 4 tape units
during execution. This does not include disk requirements for I/0

and overlay/loading. The program is coded in FORTRAN IV.

UNIVAC 1108

This program runs under the exec 8 system and requires 54,000
(+ system space) words of core, 5000 words of drum storage and up to
4 tape units (plot tape is a dummy) during operation. This does not
include drum requirements for I/0 and overlaylloading. The program is

coded in FORTRAN IV compatible with FORTRAN V.

OVERALL DECK SET UP

€DC_6500

1. The foliowing diagram assumes that the program, in relocatible

form, is stored on disk under file name UFSCS.

EOF ™
. P
LSS S S S ///)
DATA Y/
i IR,
: N L/
EQR 7
— TN
LINK, I=LGP,P=PLOTLIB,X o
RFL,151000. ' Y
GET, LGH=UFSCS. _ N
STAPE CARDS IF ANY TAPES REG. ™ -
7z 3 z - T o
“ SADMINISTRATIVE CARDS




2. Deck setup for UFSSP with use of control system assuming "USER"

. subroutine is on a relocatible file - USERI.

 {EgF | - ™N
S ) //f/

LIBEDIT,I=0.

DATA ~/
EQR N |/
LINK, I=NEW, P=PLOTLIB,X. ™ /f
~ //

GET, PLD=UFSCS. ~ N a
GET, LGO=USERL. N -
NG -
$TAPE CARDS IF ANY TAPES REQ.
Z L2 £ Z z Z Z 7 7 Z ~ -
SADMINISTRATIVE CARDS -

3. 1If desired the user subroutine can be compiled from source cards
and then the relocatible deck would be on LGP and the remaining
control cards would be identical to 2. above. The source deck

could be part of the deck setup or come from a source file.
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1.

In order to exemplify the control cards necessary to run the UFSSP
on the NASA/MSFC computing facilities, the following diagram assumes
that the program resides on a magnetic tape with reel number 1357 and

that the Structures Tape resides on reel number 2468.



| @ Fn \

'/ DATA DECK —
N
@XQT UFSSP \/
@FREE PUR2. . _ \ y,
@CPPIN,A PUR 2.,TPFS. . \ 4
@ASG.T 9,T,2468 \ i
@ASG.T PUR2.T,1357 \ _/
—
RUN I N ]
il

2. Deck set up for UFSSP with use of control system assuming "USER"

subroutine is on a relocatible file.

(Diagram to be supplied by MSFC Programming Staff):
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IV.

TAPE/DISK/DRUM USAGE

ChC UNIVAC

Program File File . Tape

Symbol No. No. ' Usage

AS147T 16 or 25 9 or 25 Structures Tape (can be on cards)
M@DTPE 40 8 Modal Data Tape

HISTPE 8 21 History Data Tape

PLOTPE 50 3 CALCOMP Plot Tape (not defined

for UNIVAC)

IN 5 5 Input Card Set on Dlsk/Drum
HUT 6 6 Print Data Set on Disk/Drum
INPSAV 30 1 Input Set for Previous Case

on Disk/Drum
ICFILE 60 2 : Temp Storage for Control System
Modal Data on Disk/Drum

See problem definition for tape record formats.

LIST OF STANDARD/NONSTANDARD LIBRARY ROUTINES

Name Purpose/Comments

LIN Linear Interpolation Subroutine

LESK Linear Equation Solver

RKAM(S) RUNGA KUTTA/Adams-Moulton Integratlon

CPLAT CALCPMP Plot Driver Routine-Not Good én UNIVAC
XYPLAT CALC@MP Plot Routine-Not Good for UNIVAC

FSF 1] n 1" 11 111 11 1"

INTBCD n n 11 ” " " "

PL¢T 1" " 1" 1" " L "

SINCAS Sine/Cosine Routine (standard library routine)
SQRT Square Roct Routine " " "
ATAN Arc Tangent Routine " " "
SETCO Dynamics Sequencing Routine

Mode

- Binary or BCD

Binary
Binary

BCD
BCD
Binary

Binary



PROGRAM LOAD MAP

See listing of the precgram load with overlay structure and cross-

reference information immediately following.

CDC Load Map



LCAL MAP.' CVERLAY -~ = -~ 12/12772. 20.45.01. PAGE 1

LCAD CPTIONS = CFy CRy LRy X

FL RECUIRED TC LCAT - 7120C - -+
FL PECUIREC TO RLN.  14650C .°

LCADER CIRECTIVES.

OVERLAY(UFSSPGoC) .

CVERLAY(UFSSP,1.,C)
GVERLAY(UFSSP,24C)
CVERLAY(UFSST,3,0)

CVERLAYTUFSER, 4,00 T
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LCAC MAP. ~“CVERLAY CVLOOCO _ 12/12/72. 20.45.01. PAGE 2

FWA CVERLAY 1CO0 LWA CVERLAY 61222 LENGTH 61122

CVERLAY WRITIEN 1C UFSSP

BLOCK ASSIGNMENTS.

BLOCK .~ ADCRESE

TLUENGTF . . FILE . DATE

[

JCVLTABS/ = ° 101 26 o : '
MAIN NEW 12/04/72.
GLOBAL NEW 11/30/72.
ERROR NEW 12/711/72.
CGJTL S NEW o C2/08/72.
. HEAQE S O NEW - 5 .. 03/08/72.
MASTCN . 7070 ag NEW - 11/28/72.
ACGOER RUNLIB “*NC-DATEx*
pump RUNLIB 11/2¢/7¢C.
ENDFIL "RUNLIB *NC=CATEX
TUCUTPTC S RUNLIB — Ca4/06/72.
OVERLAY - CLRUNLIB ST 11726712,
REWIKM RUNLIB = %NC-CATE*
SINCOS RUNLIB ANC-CATE=
SQRTY RUNLIB *NC-CATEX
SYSTEM RUNLIB 04/C6/72.
- GETBA - -, RUNLTB =~ *KNC-CATE=
U S10¢ . CRUNLIB C4/C6/172.
SYSTEMQ. RUNLIB  11/26/72.
CPUCDD RUNLIB C5/26/11.
CPUCIC RUNLIB €9/19/172.
CPUSYS

RUNLIB 1C/10/71.

/F10BUFS/ © 101217
- /STCARD/: .1:221C1
/GIMOTR/ -7 2210277




LCAD MAP.~ “CVERLAY CVLOCCO. 12/12/72+ 20.45.01. PAGE

BLOCK ASSIGNMENTS.

BLOCK  ACCRESS ~ LENGTE  FILE CATE

T teemser o it Crv b
/FLAG/ . 2211z -7 61C

/DISTRBY/ c212:¢ 12%2
/DYNINP/ 24174 2443

/ORBQ/ 26637 57

TTT/CRTHEGTTTTE
JOUTP/

/SEQP/

/STVCTR/
/TBLINP/
/FTCFQ/

TTIMODEQT
 /RKAMST/
S fGUTCCMY/

/CONINT/
/INPFLG/
/CONLCG/

TTFICEUFR/ T =
/7 135832 0

4



e

LCAD_MAP.  “GVERLAY CVLO1CO  12/12/72. 20.45.01. PAGE __ &

FWA CVERLAY 61222 LWA CVERLAY 114506 "LENGTH 23264

©CCVERLAY "WRITTEN TC " UFSSF-

ELOCK ASSIGNMENTS.

CBLGOK APDFESC"ATLEKGTFﬁff FILE - . CATE

INPCON 1223 v 336 mewi‘ 11730772,
HEADI 615¢1 150 NEW v03/08/7£.
INCONT €1721 556 NEW 12/05/72
INFLG €2507 124 NEW 11/2g(12,
s INPCH- - 626337 i 5650 NEW .0 - 11/28/72.
CCIRPDRIP U 6342C 2 e 425 0 NEW i 11/28/72.
INPDYP "o A4045 1Y 275 NEW = €3/08/72.
INPICP 64242 2C1 NEh . G3/08/72.
INPREC €4542 NEW 11/28/72.
INPRT 6613C NEW 12/09/72.
UINPSTR Y LUUET3C0T NEW .0 1l/28/72.
CINPTAP 7062z T NEW " €3/08/72.
INPIER 0 7114} -+ 263 NEW -~ 11/28/72.
INP2FR 71514 238 NEW T 1l/28/712.
INP3ER 72044 226 NEW 11/28/12.
SETCO 72402 1272 NEW C3/08/72.
CUTILP o . 73€74 €0 NEW . C3/te/ie.
CUTILPR -7 73754 15 . NEW 0 (3/08/72.
INPUTB = =+ 74321+ 5  RUNLIB C1/16/72.
INPUTC T7463¢ RUNLTB C4/06/72.
INPUTN 76047 RUNLIB 08/11/71.
OuTPTB 7773C RUNLIB Ce/C2/71.

JINPUTLZ
S JINPUTZ/ 110327

JINPUT/ .- 1C020C -

1025432




LOAD MAP. ' * CVERLAY CVLCLCO  12/12/72. 20.45.01. PAGE

BLGCK ASSTGNMENTS.

BLCCK ACCRESS LENGTF “FILE _DATE

/INPUT3/ 111335 . 3151

10T
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LCAD MAP. ' CVERLAY CVLO2CO.  12/12/72. 2C.45+0ls PAGE - 6
FwA" CVERLAY 61222 LWA CVERLAY 104266 LENGTH
‘”» . GVERLAY MWRITTEN.TC- UFSSP
i
BLCCK ASSIGNMENTS.
L BLCCK - : ACCRESS " LENGTE - FILE CATE
| MCOCTL = €1223 - - 107C__- . NEW 11/3C/72.
: CROSS 62313 50 NEW €3/08/72.
oot 62362 39 NEW c3/08/72.
) GETMDE £24132 3¢1 NE 03/C8/12.
- MCALC . o 62774 UREW L. 117307720
|- CMINT E5472 NEW . 03/08/72.
§ RMTAPE. - €t0g€ - - _ o NewW 11/30/12.
SPECFE €604 4735 NEW | C370er1:Z.
IFENDF 13641 a2 RUNLI8 ¥NC-DATEX
INPUTR 73673 315 RUNLISB C1/16/72.
T TIRBUTE T T421¢C 0 1211 ¢ RUNUIB™ 047067724
1 R CCUTPTB. ¢ 75421 -7 250 . RUNLIB 06/02/71.
- /ICTLMG/ 75671 - 565 - | '

T/1MCDEQY/

T€45¢€ 5610




CVLO3CO  12/12/72+ 2C.45.01. PAGE

LOAD MAP. " ° OVERLAY.

FWwA OVERLAY 61222 LhA CVERLAY 135632 . LENGTH 5441C

T CVERLAY WRITTEN VL. UFSSF -~

BLOCK ASSICNMENTS.

CCALCPR 12/12/72.

12712772,
cz/08/72.
€8/25/12.

DERTV
DFIRST
FRRCR1

“g3/08/72.
"0&/29/12.
11/28/772.

e U HEADG -
I . HISTPC

11/21712.
- G3/08/72.
C3/708/72.

TTTTTTTRISTRL
INDER
ITINMER

11/0€/772.
CE€/29/772.
127057172

1w» —TTTUERETT
) - CLUTCALS

R4

| PRINCN

a PRMCTN
RIGAUX
RKAMS

03/08/72,
08729772
C3/08/72.

TTUR/08/727
. €3/08/72.
. £3/08/72.

CUNPSTD
ABC 2

CEY06772
C3/08/172.
C2/08/72.

ABPC
AEBC
AEBPC

TTTTTEAE 12 T
T G3/08/T72. 0
€3/08/72.

T TTEREL
L CROP
. CRGSS




LOAD MAP.

~

CVERUAY CVLO2C0

12712772+ 20.45.01. PAGE

BLGCK ASSIGNMENTS.

CATE

BLCCK ADCRESS  LENGTE

DcT . - - 72103 . - 30
GOOTJ 72133 124

- 'NEW
L NEW

PILE

- ca/cs/72.

02/08/72.

GJdsus 12251 11
LIN 7235¢ 1z¢
MNTR

NEW
NEW
NEW

c2/ce/72.
c2/08/72.
03/08/72,

TURVIXE T
NNTR

NTERP -

T REkW
NEW o

Gase8/72.

C3/08/72.

C3/CE/T2.

SCAL
STBA
STZ

NEW
NE W
NE

03/08772.
¢3/c8/12.
C2/c8/172.

e TAN oo

U INTERC

uvoaT:

TUNEW v R
. C2/08/72. -

NEW =
NEW °

cz2/08/12.

12/12/72.

CFIRST
RGDISL .
CONSYS

NEW

© NEW

NEW-

11736712,
12/04/72.
12/08/72.

&

TENGPOLT

SUM2

PDBLPCL

U NEW
- NEW

117277792
12/08/72.
117277172,

SuM1
SUM3
MULDIV

NEW
NEW
NE

1iz2v/72.

- 11727772,

11/27/7172.

RPN U R

CUAN 7

CQUTZ

N T

NEW
NEW

117217724
11/27/12.
11/27/712.

SINFCT
FYS
RELAY

NEW
NEW
NE W

11721772,
11727772,
11/27/172.

GELAY
TIMFCT :
USER ¢ -

"vaEW

© NEw

NEW -

11721712,

1172777240 A

12/12/172.

CSFORC , .
CSSEN 77411

NEW
NEW

12768772,
12/C8/72.
11/30/72.

PACCSV 160172

NEW




—

" LOAD MAP.‘ ° CVERLAY CGVLO23C0 . 12/12/72. 2C.45.01. PAGE @

BLCCK ASSICNMENTS.

BLOCK ALCRESS LENGTE FILE CATE
JUNPCSV L 1C022¢ S 20 NEW 11/30/72.
DERIV1 © 100252 525 NEW 12712712,
FLXAUX 106771 1155 NEW 16704772,
FLXCUM 102154 10¢2 NEW C&/25/72.
FLXDIS 10315¢ 542 NE W 2/C8/72.
T RLKLCD T T L I6372CTTTTT 20T NEW C3:05772.
GFEFD . . 1C4&4C - 167 NEW €2/08/172.
L GFMERD . 108027 . - - 432 NEW £3/C08/172,
GIMRT 1054¢1 255 NEW C5726/12.
LESK 10572¢ 471 NEW C2/CE/72.
PATCMP 106421 436 NEW C3/08/72.
MATPRY 7 T107CE€E - 57150 NEW . 63s08/72.
RIGCCM . » 107225 .. 35C1 NEW . 10/54/72.
RI1GDIS- -, 11272¢ -~ 522  NEw C2/03/72.
RIGLCD 1134¢C 220 NEW c3/08/720
FLXCLD 1137CC 174 NE W c8s/28/72.
RIGCLD 114074 216 NEW €c9/16/72.
o TURSINCCS S 1143127 -7 126 RUNLTIB . *RKC-CATE=
SR ATAN S 114480 S 74 . RUNLIB - #NC=DATE*
CUTPTR 0 114%44 7 250 . RUNLIB = Cé&/C2/71.
TTTTTTTTTTGUTRTR 115014 547 RUNUTE 7 ¥NC-DATEX
RBAREX 1155672 57 RUNLIB *NC-DATEx*
ALNLCG 115642 67 RUNLIB ANC-DATE
FXP TTOYTSTEL T . 577 RUNCYB TENC=DATE
JCSCATA/ - 116G1C -7 474 -
/TIYHIST/ 116504 Y
/CALLCEY i1é6siz 5C4
/CONTF/ 11727¢ 255
JPRNCALY/ 12205¢C 2117
JUFLACY T T12%1€T e T
UL/ ERASE/ < 128218 v 117350
JRBAUXQ/  12&41C 2421
/TOPEREM/ 122021 5¢5
/CONST/ 12253¢ 20
12z5¢¢ 12

/CGRTEHCK/




. I

LCAD MAP:~ GVERLAY GVLC2CO " "12/12/72. 20.45.01. PAGE

BLOCK ASSIGNMENTS.

BLOCK ADDRESS ~ LENGTk _ FILE DATE
J101STQ/  13260C 3

JCNSYSD/ . 132612 2330

JFBAUXQ/ 125143 Y

S1




LOAC MAP. ' OVERLAY CVLC4CC _ 12/12/12. 20.45.01. PAGE 11

FWA' CVERLAY 61222 LWwA CVERLAY 127254 LENGTE 46032

T CVERLAY WRITTEN TG UFSSF - =

BLOCK ASSIGNMENTS,

TUBLOCK ACDRESS

S LENGTR . FILE 7 DATE

CRBLCAD 612230 107 “NEW. . CS/2B/72. -

CFLOT 61237 21653 NEW 12/09/72.
ROLD .~ 10320¢ 77 NEW 0S/28/72.

FSF 103304 44 NE W C3/07/12.
TTINTBCD L T 4T TUNEW L 03/07/72.
COXYPLECT SLICEC O NEW ST 127097726 00

AXIS 0414 T PLCTLIR - %NC-DATE®

TINE TTTIiE103 T 063 PLETLIB — ¥NC-DATE#
NUMBER © 115365 . 266 PLOTLIE  #NC-DATE%.
PLOT 115653 133 PLCTLIB  04/16/72.

TS AL T T 1166CE T T 154 T PLCTUIE T ¥NC-CATE
o . SYMBOL - 11€75€ . 420 . PLCTLIB - #NC=DATE*
. BACKSP U 11737€¢ 174 RUNLIB ~ 08/17/7C.

[FENCF 117572 37 ‘RUNLTB #*NC-CATEX
INPUTR 117624 - 218 RUNLIB 01716772,
ALNLCG 120141 €7 RUNLIB «NC~DATE*

i TTTTTTURBATEX 120230 T AL T T RURUTE T RNC-DATER
3 " RBAREX © 0120271 ot 57 RUNLIB  *NC-DATEX
| - EXP . 12038¢° . 57° RUNLIB - *NC-DATE*

JRCTENS 120427 3410
/PLCT/ 124027 23
/CCNCNV/ 1240¢2

[T CRPUXY T 1240670
|0 /NeesE/ 127252




UNIVAC Load Map

MAP,15 UFSSP,UFSSP
MAP 17M1-10/27-09:05 -(.J)

1. ' LIB SYS$*MSFC$
2.v,‘ SEG A
‘3. - IN MAIN,GLOBAL,ERROR,MASTCN, HEADE, CPLOT, CROSS, DOT, Gil
4, SEG B*, (A)
5. IN INPCON,INPRED,INPCH,INPIER,INPZER,INPBER,I&PSTR,INCONT
6. IN INFLG,SETCO,INPRT,INPICP,INPDIP,INPDYf,INPTAP,UTILP
7. IN UTILPR,HEADL,INPUT,INPUTL,INPUT2,INPUT3
8. SEG C¥,B !
9. IN GETMDE,MCALC,MODCTL,RMTAPE,MINT,SPECFB,IMODEQ,ICTLMQ
10. SEG D*,C .
11. IN CALCPR,DERIV,GETST,RIGAUX,PRINCN,HISTPC,HISTPL,ERRORL , HEAD
2. IN DFIRST,INDER,ORBIT,PRMOTN,ABC,ABPC,AEBC,AEBPC
13. IN CDEL,CROP,GDOTJ,GJSUB,LIN,SUTCAL, UNPSTD
14. IN MNTR,MV3X3,NNTR, NTERP,SCAL,STBA,STZ, TAN
15. IN UVDOT,STOSi,RKAMS,PRNCAL,CONTF,TDPARM,RBAUXQ,ERASE
16. IN DFLAG,CONST, IDISTQ,CSDATA, TJHIST, CALLOD,, ORTHCK
17. SEG E*, (D)
18. IN INTERC,CFIRST,UNPCSV,CSSEN, CONSYS,CSFORC,PACCSV
19. IN SNGPL,DBLPPL,SUM2 ,SUML,SUM3,MULDIV,DZLIM, QUAN
20. i, IN QUTZ,SINFCT,HYS,RELAY,DELAY, TIMFCT, USER,RGDIS1 , CNSYSD
21, _‘ SEG F*,E
22. IN DERIV1,MATDMP,MATPRT, FLXAUX, FLXDIS, FLXLUD,GIMRT *
23. IN FLXCOM,GFEFD,GFMERD,RIGCOM,RIGDIS,RIGLOD,LESK,kiCCLb
24, IN FLXCLD,FBAUKQ

ADDRESS LIMITS 00100 043737 044000 144137
SEGMENT LOAD TABLE . 044000 044027
STARTING ADDRESS 011003 ' ,r7'
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NFTvS/FOR R S QUSSR ¢ IV 3 v ivts BVER) L0 e e+ o i e
NBF suUS/FOR , 2 94403C 46231
. NCNvTs/FORS7 e e e Y Calu23 ¢,1255 -2 46232 46321
NCLnSSs/MSECS7 1 Gul256 L1424 - . '6322 46347
..~ NRBLKS/1HSFC35 e ey e G V425 5513 25350 046351 0 o
NFTCHS/FOKS7 1 Golsty 2w’ 352 g46407
NSWTCS/FOR — b —-0020314 i R
NBSBLS/FOR - i Gu2r7 N
NUPDAS/FOR IR TN ST T e e et e =
NWBLKS/MSFC57 ’ N Dl alives 046412
-—.-NBDCVS/FQORS7 S— I T 46452 -~ - _—
O NOTINS/MSFCS5 3 o g 46463 :
NOUTS/FORGY R <) 44514 e e
NFMTS/FORST : R 6533
NIOERS/M™ e %ﬁgﬁﬁ 656
NFCHY .ymvﬂgﬁ 133
- < Q\%ﬁo . 95 e e i
N - ﬁ.ggi €Dg$ "
E[\ O\Y‘ 0 \3??\;— -
Hst YS‘ .
NAE, a0 L - .
NFIn i -
. . NRwrn L s E . [P
NFOUT ; 5 : .
NIERS3/ :
NCBuyfFs/, f ]
SQRTS/FL ; : s 11T -
NERRS3/FO. : G B “£66 ;59442
e JRACE. : ol B ¢ .0BGYY3 L5LY5U e
: 2 550451 50533
INPFLG (Col - e e 350534 551217
FTORQ (COMH. Lst22c 151735
SEQP (COMMON S e 51736 (52453
CuUTP (COMMUN ub2454 (53342
. RKAMST (CoiMMO: 353343 553357 o e
~ ORBW (COMMON 3 B53352 553434
© STVCTR {(CoMMOW e e e e - B 3431 LB4T727
DISTRB (COMMUL & .K) GSH730 (56221
TBLINP (CUuMMOy BLUCK) e e — k56202 557353
OQUTCOM (COMMON BLUCK] ' 57354 57462 ‘
DYNINP (COMMGH sLOCK) — . U57463 562125 .
CONINT (CoMMOu BLuCK) G62126 wubslls
- MODER (COMMON sLUCK) - - - - G661 27 13214
FLAG {COHMMUN 5LOCK) 102142 12751
IBLANKSCOMHON (COMMON 8LOCK) I . 1G2752 12u2a%
— MAlny : 1 Gliss3 Llivt2 h) d2C2u6 1202¢7
- T T T T e 2 - -BLANKSCOMMON -
GLOBAL . 3 FLAG 2 BLANKSCUMMON
5 DYNnP _ DISTRB

17888 [8ANK

32864 D E3A NK SR

EGMENT A .

GoluLs S12453 544030

122990 o

145



VI. BLOCK DIAGRAM OF-MASTCN'

- MASTCN is the master control subroutine which controls the program.

I

Initialize
Storage

Call INPCON
(overlay 1) to read,
print, check and store
input data for one
case

Test for the system to
have flexible degrees

‘Has last
case indicator
been set

No

No

of freedom

Yes

Call M@DCTL to read
and store structure
modal data (overlay 2)

Call CALCPR to compute
a simulation
for one case (overlay 3)

call DERIV to

compute dynamics |_________ &

derivatives
overlay (3,2)

Call INTERC to
compute control
system variables
(overlay(3,1))

19

Yes

B —————

- Test if :
plotting - | No
is desired

Yes

Job
is |
Done

Call CPLOT to
control the
writing of a
CALCOMP Plot Tape
(overlay 4)




